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Abstract 

Background: Rheumatoid arthritis (RA) is a chronic autoinflammatory joint disease which leads to the destruction 
of joints and disability of the patients. Anti-tumour necrosis factor (anti-TNF) drugs can halt radiological progression 
better than conventional DMARDs even in clinical non-responders. 

Methods: The efficacy of anti-TNF plus methotrexate (MTX) treatment versus MTX monotherapy on clinical and 
radiological outcomes were compared in early rheumatoid arthritis (RA) patients in clinical practice by retrospective 
analysis of an observational cohort. 

49 early RA patients (group A) on first-line MTX monotherapy and 35 early RA patients (group B) on anti-TNF plus 
MTX treatment were selected from an observational cohort and evaluated retrospectively focusing on their first 
twelve months of treatment. Data on disease activity (DAS28) and functional status (HAQ-DI) were collected three 
monthly. One-yearly radiological progression was calculated according to the van der Heijde modified Sharp 
method (vdHS). Clinical non-responder patients in both groups were selectively investigated from a radiological 
point of view. 

Results: Disease activity was decreased and functional status was improved significantly in both groups. One-yearly 
radiological progression was significantly lower in group B than in group A. The percentage of patients showing 
radiological non-progression or rapid radiological progression demonstrated a significant advantage for group B 
patients. In addition non-responder patients in group B showed similar radiological results as responders, while a 
similar phenomenon was not observed in patients in group A. 

Conclusions: Clinical efficacy within our study was similar for tight-controlled MTX monotherapy as well as for 
combination treatment with anti-TNF and MTX. However MTX monotherapy was accompanied by more rapid 
radiological progression and less radiological non-progression. Anti-TNF plus MTX decreased radiological 
progression even in clinical non-responders supporting the advantage of anti-TNF plus MTX combination in 
dissociating clinical and radiological effects. 

Keywords: Rheumatoid arthritis, Anti-TNF plus MTX treatment versus MTX, Radiological progression, Clinical and 
radiological dissociation. Treatment outcome. Routine care 
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Background 

Rheumatoid arthritis (RA) is a chronic systemic inflam- 
matory musculoskeletal disease that represents a signifi- 
cant health burden both with regard to comorbidities as 
well as to the mortality of patients [1,2]. The chronic 
inflammation and destruction of synovial joints leads to 
functional impairment, work loss and progressive dis- 
ability [3]. In the past deeper insights into the patho- 
genesis of RA has led to the introduction of biologic 
agents and subsequently to considerable changes in the 
management of RA with respect to preventing and con- 
trolling disease progression [4]. The in-depth under- 
standing of the disease course and the increasing data 
of treatment strategies supported the development of 
widely accepted recommendations on the management 
and therapy of the disease [5,6]. Clinical remission, pre- 
vention of joint destruction and long-term disability 
have emerged as the primary goals of modern treatment 
for RA [5]. 

The concept of the 'window of opportunity' supports 
that early agressive treatment can significantly change 
the long-term course of the disease, resulting in higher 
clinical response rates, less disability and less erosive 
damage [7,8]. Biological agents have proven to be effec- 
tive in patients responding insufficiently to MTX in ran- 
domised controlled trials (RCTs), not only in reducing 
disease activity and improving functional status, but 
in slowing radiological progression [9-15]. Monoclonal 
antibodies against TNF including adalimumab, etaner- 
cept and infliximab, and lately the interleukin-6 receptor 
inhibitor tocilizumab and anti-CD20 rituximab preven- 
ted joint destruction even in patients failing to show a 
clinical response to MTX monotherapy [16-20]. Such 
"dissociation" between disease activity and radiological 
progression appears to be an additional advantage of 
biologies. 

To the best of our knowledge as of yet the phe- 
nomenon of dissociation was evaluated only in RCTs, 
with selected patient populations and not in routine 
clinical care. Our aim was to examine how anti-TNF + 
MTX therapy affect clinical, functional and radiological 
outcomes - primarily focusing on dissociation - com- 
pared with MTX monotherapy in early RA patients in 
routine care. 

Methods 

As part of the ABRAB (Assessment of Biologies in 
Rheumatoid Arthritis in Budapest) study, a retrospective 
analysis of an observational cohort, adult (>18 years) 
early RA patients (diagnosed <2 years) from the obser- 
vational cohort of the outpatient clinic of the National 
Institute of Rheumatology and Physiotherapy, Budapest 
was performed. All patients were diagnosed according to 
the 1987 American College of Rheumatology criteria 



[21]. Patients were selected randomly based on the avail- 
ability of baseline and 12 month radiographs of hands and 
feet in order to calculate radiological progression after 
12 month. High baseline disease activity (DAS28 > 5.1) 
was also among the selection criteria. Approval of the 
Ethics Committee of National Institute of Rheumatology 
and Physiotherapy in Budapest was given prior to the 
study, and informed consent was obtained from all 
patients. 

We grouped selected patients into two groups: patients 
in group A (n = 49) received first-line MTX monotherapy 
(10-20 mg weekly) with no previous DMARDs, while 
those in group B (n = 35) received anti-TNF + MTX 
(10-20 mg weekly) treatment. Patients in group B were 
treated with the following agents: infliximab (20%), etaner- 
cept (22,9%), adaUmumab (40%), golimumab (14,2%) and 
certolizumab (2,9%). All anti-TNFs were administrated ac- 
cording to the method of administration indicated in the 
summary of product characteristics. All patients in group 
B failed one or two prior DMARDs according to local 
guidelines on the use of biologies in RA. 

Patients in both groups were treated in routine care. 
All patients had erosive disease, as documented by 
having at least one erosion on baseline hands and feet 
X-rays.The baseline characteristics of the two treatment 
groups were comparable and shown in Table 1. 

Clinical data was recorded at five timepoints during 
the first 12 months of treatment in both groups (at 0, 3, 
6, 9 and 12 month). Disease activity was measured by 
DAS28 based on the erythrocyte sedimentation rate and 
by CDAI (clinical disease activity index), functional sta- 
tus was determined using HAQ-DI score. We evaluated 
the efficacy of anti-TNF + MTX treatment and MTX 
monotherapy in reducing disease activity and improving 
functional status in both groups in the first 12 month of 
their investigated treatment period, and also compared 
the differences between their data. The ratio of patients 
reaching the state of remission or low disease activity 
was also determined in both groups. Remission was 
defined as DAS28 < 2.6 or CDAI <2,8 and low disease ac- 
tivity was defined as DAS28<3.2 and >2.6 or CDAI <10 
and >2.9. [5]. 

All patients had hands and feet radiographs at baseline 
and at the end of the 12th month treatment period. 
Radiological progression was measured according to the 
van der Heijde modified Sharp method (vdHS; 0-448 
points) on radiographs of the hands and feet. All radio- 
graphs were scored by three readers, a radiologist and 
two rheumatologists (AM, JB, PJ) blinded to patient 
identity, treatment and the date of the radiographs. 
Radiological values given by agreement of the three 
readers were used for the analysis. As a consequence of 
routine clinical care, the interval between the two dif- 
ferent radiographic timepoints were for some patients 
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Table 1 Baseline demographic and disease 
characteristics* 

Group A (n = 49) Group B(n = 35) 
(MTX treatment) (anti-TNF + MTX 
% V. mean (SD) treatment) % 
V. mean (SD) 



Age, (mean ± S.D.) 


60.1 (13.7) 


54.7 (15) 


Women, n (%) 


42 (85.7%) 


28 (80%) 


Disease duration, (montii) 


7.9 (2) 


8.5 (1.2) 


IgM RF positive, n (%) 


34 (69.4%) 


22 (62.9%) 


Anti-CCP positive, n (%) 


37 (75.5%) 


26 (74.3%) 


DAS28ESR , mean ± S.D. 


6.1 (0.9) 


6.4 (0.9) 


CDAI, mean ± S.D. 


36.2 (11.5) 


33.6 (12.7) 


Tender joint count, mean ± S.D. 


13.1 (6.5) 


14(7.2) 


Swollen joint count, mean ± S.D. 


7.5 (5.9) 


94 (5.2) 


Patient global assessment (VAS 
0-100), mean ± S.D. 


65 (17.9) 


643 (18.3) 


ESR, mean ± S.D. 


43.7 (22.4) 


46.9 (33.5) 


CRP, mean ± S.D. 


27.5 (28.4) 


40.3 (46.9) 


HAQ-DI (0-3), mean ± S.D. 


1 4 (0.7) 


1 .6 (0.7) 



*There were no statistically significant differences in any demographic or 
baseline chiaracteristics between thie groups, by Mann-Whiitney test for 
continuous variables and chii-square test for dichiotomous variables; statistical 
significance was set as p < 0.05. 

(RF: rhieumatoid factor, anti-CCP: anti-cyclic citrullinated protein, DAS28ESR: 
disease activity score based on thie erythrocyte sedimentation rate, CDAI: clinical 
disease activity index, VAS: visual analogue scale, ESR: erythrocyte sedimentation 
rate, CRP: C-reactive protein, HAQ-DI: Health Assessment Questionnaire - Disability 
Index, vdHS: van der Heijde modified Sharp score). 

less or more than 12 months (13 ± 2,4). In these cases 
radiological progression at 12 months (vdHS U/year) 
was calculated dividing the change in the radiological 
score with the ratio of the real time interval and the as- 
sumed 12 months. The impact on radiological progres- 
sion was compared between the different treated groups, 
and in addition the ratio of patients with no radiological 
progression (vdHS = 0 U/year) and those showing rapid 
radiological progression (vdHS > 5 U/year) was also 



compared between the two groups [22]. To investigate 
the dissociation between reduction of disease activity 
and impact on radiological progression in groups, radio- 
logical progression at 12 months as well as the ratio of 
radiological non-progression and that of rapid radio- 
logical progression was compared in patients who failed 
to show a clinical response. Clinical non-response was 
defined as a time-averaged DAS28 > 3.2. The time-aver- 
aged DAS28 was calculated as the mean DAS28 of visits 
at month 3, 6, 9 and 12. 

Statistical analysis was performed with Graphpad 
Prism 5.00 statistical software. The distribution of the 
variables is provided as mean ± SD. We used the inde- 
pendent two-tailed Student's t-test and paired t-test to 
compare continuous variables between and in groups. 
We used either Mann-Whitney or Wilcoxon matched 
pairs test for non-parametric data, while one-way or re- 
peated measures ANOVA with corresponding post-tests 
(Tukey's or Dunnet's multiple comparison) was used for 
comparing three or more variables. We used Fisher's 
exact test to compare dichotomous variables between 
groups and considered p < 0.05 as statistically significant. 

Results 

Disease activity reduction 

Mean disease activity (DAS28) was significantly reduced 
compared to the baseline mean value at all visits both in 
group A and group B (p < 0.001). From the month 3 visit 
onward, no further significant improvement was observed 
in either group (Figure 1). Mean disease activity reduction 
was greater in number at all visits for group B, but sig- 
nificant differences were found only between the 0-6 and 
0-9 month timepoints when comparing both groups. 

Reaching DAS28 remission and the state of low 
disease activity 

There was no significant difference in the percentage of 
patients reaching DAS28 or CDAI remission or low 
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disease activity between the two groups at any of the 
visits (data not shown). At 12 months 15 (30.6%) and 11 
(31.4%) patients showed DAS28 remission, 9 (18,37%) 
and 8 (22,86%) patients showed CDAI remission in 
group A and B respectively, with an additional 7 (14.3%) 
and 5 (14.3%) patient achieving DAS28 low disease ac- 
tivity, 19 (38,77%) and 17 (48,57%) patients achieving 
CDAI low disease activity respectively. 



Table 2 Number and percentage of patients showing 
radiological non-progression or rapid radiological 
progression in group A and group B 





Group A 


Group B p-value 




(n = 49) 


(n = 35) 


Radiological non-progression n(%) 


9 (18.4%) 


19(54.3%) 


Rapid radiological progression n (%) 


9 (18.4%) 


0 (0%) 



': p< 0.001; **: p<0.01. 



Functional status improvement 

The mean functional status (HAQ-DI) was significantly 
reduced compared to the baseline mean value at all visits 
both in group A and group B (p< 0.001). Similarly to 
disease activity, we could not observe a significant im- 
provement after 3 months (data not shown). 

Overall radiological results 

Using the vdHS scoring method the mean yearly radio- 
logical progression was 3.177 (3.453) U/year in group A 
(95% CI 2.185-4.169) and 0.7071 (1.117) U/year in group 
B (95% CI 0.3234-1.091) with statistically significant dif- 
ference (p < 0.001) as shown in Figure 2. The percentage 
of patients showing rapid radiological progression 
(vdHS/year > 5 U/year) or radiological non-progression 
(vdHS/year = 0 U/year) is shown in Table 2. None of the 
patients in group B showed rapid radiological pro- 
gression. Radiological progression was halted in a high 
percentage (n = 19, 54,3%) of these patients, which was 
statistically significantly different to as compared to pa- 
tients in group A (p < 0.001). 

Radiological progression in clinical responders and 
non-responders 

To perform a more detailed evaluation of radiological 
progression at 12 months patients in both treated groups 
were divided into subgroups of clinical non-responder 
and clinical responder patients. A non-significant trend 
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Figure 2 Radiological progression (vdHS U/year) at 12 months 
in group A and group B. (mean, 25&75 percentiles and min.- max. 
values) *»»: p< 0,001. 



was observable in group A showing that radiological pro- 
gression was higher in clinical non-responders than in 
clinical responders when compared to all patients within 
that group. This suggests the persistant effect of disease 
activity on radiological progression on MTX monothe- 
rapy. In group B we observed no difference in radiological 
progression at 12 months between responders and non- 
responders, indicating that anti-TNF -i- MTX treatment 
indeed dissociates disease activity and radiological pro- 
gression (Figure 3). 

Radiological progression at 12 months and the percent- 
age of patients showing radiological non-progression or 
rapid radiological progression were separately assessed in 
the subgroups of clinically non-responder patients. Within 
these subgroups mean radiological progression was 3.698 
(3.837) U/year (95% CI: 2.337-5.058) in group A and 
0.7141 (1.26) U/year (95% CI: 0.066-1.362) in group B 
(p < 0.001, Figure 4). Group B was associated with a higher 
percentage of patients with radiological non-progression 
than group A (58.8% vs 12.1% respectively, p < 0.001). We 
found no significant difference regarding rapid radio- 
logical progression, nevertheless group B showed better 



Group A 



Group B 



re 

0) 



I 

■a 
> 



0} 

a) 
c 

(0 

u 



O-L- 



tijg 



Q. 
M 
O 

oe. 



a. 



c 
o 
Z 



a. 

(0 



Figure 3 Change in radiological progression (vdHS U/year) in 
group A and group B regarding all, clinical non-responder and 
clinical responder patients. (All: all patients, Resp: clinical responder 
patients, Non-resp: clinical non-responder patients). 
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results than group A in this respect as well (0% vs 21.2% 
respectively, p = 0.07). 

Discussion 

We evaluated early RA patients under different treat- 
ment in routine rheumatological outpatient care and 
showed comparable clinical efficacy of anti-TNF + MTX 
and MTX monotherapy in the first 12 month of treat- 
ment. Both groups had significant improvement in 
DAS28 reduction which was noticeable at the 3 months 
visit, and was sustained along the observed 12 months 
treatment period. The value of DAS28 reduction was 
higher at all visits in the anti-TNF + MTX treated group, 
and was significant at 3 months. The percentage of 
patients achieving DAS28 remission as the desirable 
therapeutic goal in RA [5], was comparable between the 
anti-TNF -i- MTX and MTX monotherapy treated groups, 
despite the higher DAS28 reduction in the former group. 
The rate of remission at month 12 was 31.4% in the anti- 
TNF -I- MTX treated group consistent with data found in 
the literature on patients treated in clinical practice 
[23,24]. Similar rates of DAS28 remission in the MTX- 
treated group (30.6%) can be explained by the early, tight 
controlled design of the treatment. 

Functional status (HAQ-DI) was significantly improved 
in both groups from month 3 and was sustained along the 
observed 12-month treatment period, with no clear dif- 
ferences between the two groups. Functional disability, as 
measured by HAQ-DI has been shown to have two 
components. The irreversible component correlates with 
radiological status, mainly cartilage destruction and sub- 
luxation, and worsens with time. The reversible domain is 
related to disease activity and can be therapeutically in- 
fluenced [25,26]. Our observed groups had comparable 
baseline radiological status as well as comparable 



improvement of clinical activity that explains the similar 
effect of anti-TNF + MTX and MTX monotherapy on 
functional status. 

There is strong evidence on the efficacy of anti-TNF + 
MTX vs. MTX monotherapy in slowing/halting radiological 
progression [9-13]. Comparing the two groups, anti-TNF + 
MTX treated patients had significandy less radiological pro- 
gression than those treated with MTX monotherapy. Our 
data confirms the superiority of anti-TNF + MTX treatment 
not only in decreasing radiological progression, but also in 
inhibiting rapid radiological progression and increasing the 
rate of radiological non-progression. The high percentage 
of radiological non-progression in the anti-TNF + MTX 
treated group indicates marked clinical success since the in- 
vestigated patients had baseline radiographic damage and 
anti-CCP positivity in high percentage that are the main 
predictive factors of poor radiologic outcome [27]. 

Erosions of the joints and cartilage destruction are hall- 
marks of RA. Formerly, it was conceptualized that in RA 
inflammation leads directly to the destruction of bone and 
cartilage. Recently we have learned that bone destruction 
is intricately linked to the RANKL (receptor activator of 
nuclear factor kB ligand)-OPG (osteoprotegerin) system 
which is strongly, but not exclusively connected to the in- 
flammatory processes occurring within the joint [28]. The 
disbalance between RANKL and OPG mainly determines 
the degree of proliferation and activity of osteoclasts in 
RA. Osteoblasts produce both RANKL and OPG, the ratio 
of which is influenced by hormones, growth factors and 
many cytokines, among them TNF-alpha [28]. The strong 
inhibitory effect of anti-TNFs on radiological progression 
may be explained by their direct inhibitory effects 
on osteoclast activity, in addition to their overall anti- 
inflammatory effect [16]. 

RCTs (randomized controlled trials) comparing anti- 
TNFs + MTX to MTX support the phenomenon of disso- 
ciation between inflammation and radiological progression, 
which may explain the slowing/halting of radiological pro- 
gression in the absence of a clinical response [16-18]. Dis- 
sociation may potentially be explained by the threshold 
hypothesis, which assumes that TNF-driven osteoclast 
activation occurs only when the level of TNF reaches a 
putative threshold. In case of clinical and radiological dis- 
sociation anti-TNF therapy decreases the level of TNF 
below this threshold, but not low enough to cease the in- 
flammatory activity as well [29]. This assumes that inflam- 
mation is sustained at lower levels of TNF than at levels at 
which osteoclast activation occurs. Recent analysis from the 
PREMIER trial showed that the dissociation between cli- 
nical and radiological outcomes (joint space narrowing and 
joint erosions) at week 52 and 104 occurred in patients 
treated with adalimumab (ADA) + MTX but only to a mild 
degree in patients on ADA monotherapy [30], which might 
indicate that MTX may enchance the dissociative potential 
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of ADA treatment. Dissociation has also been shown for 
IL-6 inhibition with tocilizumab [19] and with anti-CD20 
rituximab therapy [20], A recent meta-analysis of intensive 
DMARD combination therapy with step-down predni- 
solone study also suggested a similar phenomenon in 
patients [31]. 

Nevertheless, there are some limitations to our clinical 
study. Firstly the anti-TNF + MTX treated group re- 
ceived preliminary DMARDs that decreases compara- 
bility with the DMARD naive MTX treated patients. 
Secondly the X-ray examinations for calculating radio- 
logical progression were made not exactly at the 12th 
month of treatment which could have minimally dis- 
torted the value of radiological progression at 12 months 
assumed as linear in the analysis. Thirdly the relatively 
low number of early RA cases with available X-rays, es- 
pecially in a subanalysis may have reduced the statistical 
power of our calculations. All of these limitations stem 
from the fact that our analysed patients were treated in 
routine clinical care and according to the local guide- 
lines, DMARD treatment is mandatory before starting 
anti-TNFs. Additionally the use of hands and feet X-rays 
for following radiological disease progression is not 
regular in routine care, especially not at exactly a time 
interval of 12 month: the fact that the availability of 
X-rays at two timepoints was an inclusion criteria may 
have indeed introduced a selection bias into our study. 

Conclusions 

Our results prove the superiority of anti-TNF + MTX 
therapy in dissociating inflammation and radiologic des- 
truction. Anti-TNF + MTX treatment strongly inhibited 
radiological progression even in patients not reaching clin- 
ical remission or low disease activity. Not only therapeutic 
responders, but also non-responders of the combination 
group showed better radiologic results than patients on 
MTX monotherapy. Our data indicates that even if anti- 
TNF + MTX treatment is only partiy successful in achieving 
remission or low disease activity, it can inhibit radiographic 
damage. 

Anti-TNF + MTX treatment strongly inhibited radio- 
logical progression even in patients not reaching clinical 
remission or low disease activity. Further "real-life" investi- 
gations are needed in the future to evaluate the impact of 
anti-TNF + MTX treatment on clinical and radiological 
dissociation in routine clinical practice. 

Abbreviations 

anti-TNF: Anti-tumour necrosis factor: IVITX: IVlethotrexate: RA: Rheumatoid 
arthritis: DAS28: Disease activity score based on 28 joints: HAQ-DI: Health 
assessment questionnaire disability index: vdHS: Van der Heijde modified 
Sharp method: DMARD: Disease modifying antirheumatic drug: CDAI: Clinica 
disease activity index: anti-CCP: Anti-cyclic citrullinated peptid: 
RANKL: Receptor activator of nuclear factor kB ligand; ORG: Osteoprotegerin: 
RCT: Randomised controlled trial: ADA: Adalimumab: IL-6: lnterleukin-6. 



Competing interest 

The authors declare that they have no competing interests. 
Authors' contributions 

All authors contributed in the data collection and manuscript preparation. AM, 
JB and PJ performed the scoring of the hands and feet X-rays. PJ participated in 
the statistical analysis. All authors approved the final version of the manuscript 

Acknowledgements 

We would like to thank the efforts of our colleagues involved in patient care 
and data collection in the National Institute of Rheumatology and 
Physiotherapy, Budapest: Agnes Apathy, Peter Balint, Anna Bazso, Judit 
Donath, Ramona Gaal, Izabella Gomez, Gybrgy Hittner, Laszlb Hodinka, 
Aniella Hunka, Marta Kiraly, Csaba Kiss, Emese Kiss, Judit Korda, llona Markus, 
Ibolya Mikb, llonka Orban, Gabor Ormos, Judit Ortutay, Gabriella Penczner, 
Anna Polgar, Eva Ruzicska, Zsuzsa Schmidt, Magdolna Sesztak, Krisztina 
Sevcic, Greta Sterba, Edit Vereckei, Valeria Winkler. Many thanks Joseph 
Smolen and Peter Mandl for their advices, and Peter Petri for digital 
processing of X-rays. 

Author details 

^National Institute of Rheumatology and Physiotherapy, Budapest, Hungary. 
^School of PH.D. studies, Semmelweis University, Budapest, Hungary. ^Clinic 
of Rheumatology, University of Medicine and Pharmacy, Targu Mures, 
Romania. *3rd Department of Internal Medicine, Chair of Rheumatology, 
Semmelweis University, Budapest, Hungary. 

Received: 16 December 2013 Accepted: 1 July 2014 
Published: 24 July 2014 

References 

1. Myasoedova E, Davis JM, Crowson CS, Gabriel SE: Epidemiology of 
rheumatoid arthritis: rheumatoid arthritis and mortality. Curr Rheumatol 
Rep 2010, 12:379-385. 

2. Gonzalez A, Kremers HM, Crowson CS, Nicola PJ, Davis JM, Therneau TM, 
Roger VL, Gabriel SE: The widening mortality gap between rheumatoid 
arthritis patients and the general population. Arthritis Rheum 2007, 
56:3583-3587. 

3. Kuper HH, van Leeuwen MA, van Riel PL, Prevoo ML Houtman PM, Lolkema WF, 
van Rijswijk MH: Radiographic damage in large joints in early rheumatoid 
arthritis: relationship with radiographic damage in hands and feet, disease 
activity, and physical disability. BrJRheumatoi 1997, 36:855-860. 

4. Curtis JR, Singh JA: Use of biologies in rheumatoid arthritis: current and 
emerging paradigms of care (review), din Ther 201 1, 33:697-707. 

5. Smolen JS, Aletaha D, Bijisma JWJ, Breedveld EC, Boumpas D, Burmester G, 
Combe B, Cutolo M, de Wit M, Dougados M, Emery P, Gibofsky A, Gomez- 
Reino JJ, Haraoui B, Kalden J, Keystone EC, Kvien TK Mclnnes I, Martin-Mola 
E, Montecucco C, Schoels M, van der Heijde D, T2T Expert Committee: 
Treating rheumatoid arthritis to target: recommendations of an 
international task force. Ann Rheum Dis 2010, 69:631-637. 

6. Smolen JS, Landewe R, Breedveld FC, Dougados M, Emery P, Gaujoux-Viala C, 
Gorter S, Knevel R, Nam J, Schoels M, Aletaha D, Buch M, Gossec L, Huizinga T, 
Bijisma JW, Burmester G, Combe B, Cutolo M, Gabay C, Gomez-Reino J, 
Kouloumas M, Kvien TK Martin-Mola E Mclnnes I, Pavelka K van Riel P, 
Scholte M, Scott DL Sokka T, Valesini G, ef al: EULAR recommendations for 
the management of rheumatoid arthritis with synthetic and biological 
disease-modifying antirheumatic drugs. Ann Rheum Dis 201 0, 69:964-975. 

7. Cush JJ: Early rheumatoid arthritis - Is there a window of opportunity? 
J Rheumatol 2007, 34:1-7. 

8. Breedveld F: The value of early intervention in RA - a window of opportunity. 
Clin Rheumatol 201 1, 30:33-39. 

9. Lipsky PE, van der Heijde DM, St Clair EW, Furst DE Breedveld EC Kalden 
JR, Smolen JS, Weisman M, Emery P, Feldmann M, Harriman GR, Maini RN, 
Anti-Tumor Necrosis Factor Trial in Rheumatoid Arthritis with Concomitant 
Therapy Study Group: Infliximab and methotrexate in the treatment of 
rheumatoid arthritis. N Engl J Med 2000, 343:1594-1602. 

1 0. Keystone EC, Schiff MH, Kremer JM, Kafka S, Lovy M, DeVries T, Burge DJ: 
Once-weekly administration of 50 mg etanercept in patients with active 
rheumatoid arthritis: results of a multicenter, randomized, double-blind, 
placebo-controlled trial. Arthritis Rheum 2004, 50:353-363. 



Juhasz ef al. BMC Musculoskeletal Disorders 2014, 15:251 Page 7 of 7 

http://www.biomedcentral.com/1471-2474/15/251 



12. 



13. 



14. 



15. 



16. 



17. 



19. 



20. 



22. 



23. 



24. 



Weinblatt ME, Keystone EC, Eurst DE, Moreland LW, Weisman MH, Birbara CA, 
Teoh LA, Eischkoff SA, Chartash EK: Adalimumab, a fully human anti-tumor 
necrosis factor alfa monoclonal antibody, for the treatment of rheumatoid 
arthritis in patients taking concomitant methotrexate: the ARMADA trial. 

Arthritis Rlieum 2003, 48:35-45. 

Keystone EC, Genovese MC, Klareskog L: Golimumab, a human antibody 
to tumour necrosis factor a given by monthly subcutaneous injections, 
in active rheumatoid arthritis despite methotrexate therapy. Ann Rheum 
Dis 2009, 68:789-796. 

Keystone EC, van der Heijde DM, Mason D Jr, Landewe R, Vollenhoven RV, 
Combe B, Emery P, Strand V, Mease P, Desai C, Pavelka K: Certolizumab 
pegol plus methotrexate is significantly more effective than placebo 
plus methotrexate in active rheumatoid arthritis. Arthritis Rheum 2008, 
58:3319-3329. 

Emery P, Keystone EC, Tony HP, Cantagrel A, van Vollenhoven R, Sanchez A, 
Alecock E, Lee J, Kremer J: IL-6 receptor inhibition with tocilizumab 
improves treatment outcomes in patients with rheumatoid arthritis 
refractory to anti-tumour necrosis factor biologicals: Results from a 
24-week multicentre randomised placebo-controlled trial. Ann Rheum Dis 
2008,67:1516-1523. 

Cohen SB, Emery P, Greenwald MW, Dougados M, Eurie RA, Genovese MC, 
Keystone EC, Loveless JE, Burmester GR, Cravets MW, Hessey EW, Shaw T, 
Totoritis MC, REFLEX Trial Group: Rituximab for rheumatoid arthritis 
refractory to anti-tumor necrosis factor therapy: Results of a multicenter, 
randomized, double-blind, placebo-controlled, phase III trial evaluating 
primary efficacy and safety at twenty-four weeks. Arthritis Rheum 2006, 
54:2793-806. 

Smolen JS, Han C, Bala M, Maini RN, Kalden JR, van der Heijde D, Breedveld EC, 
Furst DE, Lipsky PE, ATTRACT Study Group: Evidence of radiographic benefit 
of treatment with infliximab plus methotrexate in rheumatoid arthritis 
patients who had no clinical improvement: A detailed subanalysis of data 
from the anti-tumor necrosis factor trial in rheumatoid arthritis with 
concomitant therapy study. Arthritis Rheum 2005, 52:1 020-1 030. 
Landewe R, van der Heijde D, Klareskog L, van Vollenhoven R, Fatenejad S: 
Disconnect between inflammation and joint destruction after treatment 
with etanercept plus methotrexate: results from the trial of etanercept 
and methotrexate with radiographic and patient outcomes. Arthritis 
Rheum 2006, 54:3119-3125. 

Emery P, Genovese MC, van Vollenhoven R, Sharp JT, Patra K Sasso EH: Less 
radiographic progression with adalimumab plus methotrexate versus 
methotrexate monotherapy across the spectrum of clinical response in 
early rheumatoid arthritis. J Rheumatoi 2009, 36:1429-1441. 
Smolen JS, Avila JCM, Aletaha D; Tocilizumab inhibits progression of joint 
damage in rheumatoid arthritis irrespective of its anti-inflammatory 
effects: Disassociation of the link between inflammation and destruction. 
Ann Rheum Dis 2012, 5:687-693. 

Aletaha D, Alasti F, Smolen JS: Rituximab dissociates the tight link 
between disease activity and joint damage in rheumatoid arthritis 
patients. Ann Rheum Dis 2013, 72:7-12. 

Arnett FC, Edworthy SM, Bloch DA: The American Rheumatism Association 
1987 revised criteria for the classification of rheumatoid arthritis. Arthritis 
Rheum 1988, 31:315-324 

Visser K, Goekopp-Ruiterman YP, de Vries-Bouwstra JK, Ronday HK, Seys PE 
Kerstens PJ, Huizinga TW, Dijkmans BA, Allaart CE: A matrix risk model for the 
prediction of rapid radiological progression in patients with rheumatoid 
arthritis receiving different dynamic treatment strategies: post hoc analyses 
from the BeSt study. /Inn Rheum Dis 2010, 69:1333-1337. 
Hetland ML Christensen IJ,Tarp U, Dreyer L, Hansen A, Hansen IT, Kollerup G, 
Linde L, Lindegaard HM, Poulsen UE, Schlemmer A, Jensen DV, Jensen S, 
Hostenkamp G, 0stergaard M, All Departments of Rheumatology in Denmark: 
Direct comparison of treatment responses, remission rates, and drug 
adherence in patients with rheumatoid arthritis treated with adalimumab, 
etanercept, or infliximab: results from eight years of surveillance of clinical 
practice in the nationwide Danish DANBIO registry. /Irthr/fis Rheum 2010, 
62:22-32. 

De Punder YM, Fransen J, Kievit W, Houtman PM, Visser H, van de Laar MA, 
van Riel PL The prevalence of clinical remission in RA patients treated 
with anti-TNF: results from the Dutch Rheumatoid Arthritis Monitoring 
(DREAM) registry. Rheumatoiogy 2012, 51:1610-1617. 



25. 



26. 



27. 



28. 



29. 



30. 



Aletaha D, Smolen JS, Ward MM: Measuring function in rheumatoid 
arthritis: identifying reversible and irreversible components. Arthritis 

Rheum 2006, 54:2784-2792. 

Aletaha D, Funovits J, Smolen JS: Physical disability in rheumatoid arthritis 
is associated with cartilage damage rather than bone destruction. 

Ann Rheum Dis 201 1, 70:733-739 

Markatseli TE, Voulgari PV, Alamanos Y, Drosos AA: Prognostic factors of 
radiological damage in rheumatoid arthritis: A 10-year retrospective 
study. J Rheum 201 1, 38:44-52. 

Geusens P; The role of RANK ligand/osteoprotegerin in rheumatoid 
arthritis. Ther Adv Muscuioslfelet Dis 2012, 4:225-233. 
Smolen JS, Aletaha D, Grisar J, Redlich K, Steiner G, Wagner 0: The need for 
prognosticators in rheumatoid arthritis. Biological and clinical markers: 
where are we now? Arthr Res Ther 2008, 10:208. 

Smolen JS, van der Heijde DM, Keystone EC, van Vollenhoven RF, Goldring MB, 
Guerette B, Cifaldi MA, Chen N, Liu S, Landewe RB: Association of joint space 
narrowing with impairment of physical function and work ability in 
patients with early rheumatoid arthritis: protection beyond disease control 
by adalimumab plus methotrexate. Ann Rheum Dis 2012, 0:1-7. 
Boers M, van Tuyl L, van den Broek M, Kostense PJ, Allaart CF: Meta-analysis 
suggests that intensive non-biological combination therapy with step-down 
prednisolone (COBRA strategy) may also 'disconnect' disease activity and 
damage in rheumatoid arthritis. Ann Rheum Dis 2013, 72:406-409. 



doi:1 0.1 1 86/1 471-2474-1 5-251 

Cite this article as: Juhasz et ai:. Clinical and radiological dissociation of 
anti-TNF plus methotrexate treatment in early rheumatoid arthritis in 
routine care: Results from the ABRAB study. SMC Muscuioskeietai Disorders 
2014 15:251. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at 
www.blomedcentral.com/submit 



o 



BioMed Central 



